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By John H. Hilton, Jr., and Edward B. Palazzo
SUMMARY

An investigation of a 1/20-scale model of the Convair MX-1554 air-
plane has been conducted in the Langley 4~ by U-foot supersonic pressure
tunnel to evaluate the effects of extending the length of the fuselage
afterbody (in accordance with area-rule cons1derations) and to provide
longitudinal and lateral stability and control data. The tests were

made at Mach numbers of 1l.41 and 2.01 over a Reynolds number range

of 1.13 x 10° to 8.83 x 10°.

The results of the tests indicate that extension of the fuselage
afterbody length caused 1litftle change in the minimum longitudinal force
coefficient and in the drag due to 1lift. Elongating the afterbody
resulted in slight increases in the static longitudinal stability, static
directional stability, and side force and had negligible effect on the
other parameters.

The variation of trim 1ift coefficient with elevon deflection for
the basic configuration decreased from -0.011 at M= 1.41 +to -0.007
at M= 2.01.

The data indicated a value of -0.3 for <B5R> at M= 1.h1,
Cy=0
= 4, The directional stability of the basic configuration decreases
with increasing Mach number and is approaching zero near M = 2.0,

= Lo,

Reynolds number effects were small; however, some increase in

A CL2 was indicated at low Reynolds numbers for both test Mach numbers.
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.t INTRODUCTION
L 1 2]
2
‘..5 An investigatlon has been conducted in the Langley Y- by 4-foot
ecoee supersonic pressure tunnel to determine the aerodynamic characteristics
. of the Convair MX-1554 aircraft configuration. The present tests of
= the MX-1554 constitute the second phase of a specific research project
b conducted at the request of the United States Air Force. The results
ﬁ? of the first phase of this research project (presented in ref. 1) were
2 . concerned with the aerodynamic characteristics of the configuration at
4 . Mach numbers of 1.61 and 2.01. The present tests were conducted at
p M=1.41 and M= 2.01 to provide additional data for the MX-1554 design

Yo . - e Fla~ mam madeln P A Le o A g e TV o
and tc determine the effects of extending the length of the fuselage

afterbody. The changes in the afterbody shape were proposed (on the basis
of Langley 8-foot transonic tunnel tests) as a means of reducing the tran-
sonic minimum drag rise and were dlctated by the area-rule concept. The
basic model (short afterbody) of the present tests had a different nose and
a different canopy compared to the Phase I configuration (ref. 1).

COEFFICIENTS AND SYMBOLS

The data are referred to the stability-axes system (fig. 1) with

the reference center of gravity at 27.5 percent of the wing mean aero-
dynamic chord.

The coefficients and symbols are defined as follows:

Cr, lift coefficient, -Z/qS
Cx longitudinal-force coefficient, X/qS
Cp drag coefficient, D;gg
Q
CDmin minimum drag coefficient

%0p = Cp - Cpyyy

Cp pitching-moment coefficient, M'/qSZ
CY lateral-force coefficient, Y/qS
Cp yawing-moment coefficient, N/gSb




%‘ NACA RM SL53G30

RN 3

rolling-moment coefficient, L/qu

force along X-axis, 1b

force along Y-axis, 1lb

force along Z-axis, 1b

moment about X-axis, 1b-ft
moment about Y-axis, 1b-ft
moment about Z-axis, lb-ft
free-stream dynamic pressure, 1b/sq ft
Reynolds number

total wing area, sq ft

wing span, ft

wing mean aerodynamic chord, ft
local wing chord, ft

Mach number

tunnel stagnation pressure, lb/sq in

angle of attack of fuselage center line, deg
angle of sideslip, deg

elevon deflection angle, deg
rudder deflection angle, deg

1ift-curve slope

longitudinal-stability parameter, rate of change of
pitching-moment coefficient with 1ift coefficient,
oCp/ac,
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directional-stability parameter, rate of change of
yawing-moment coefficient with angle of sideslip,
ac /BB
n

effective-dihedral parameter, rate of change of
rolling-moment coefficient with angle of sideslip,

acz/aa

lateral-force parameter, rate of change of lateral-
force coefficient with angle of sideslip, BC¥/BB

rate of change of 1lift coefficient with elevon deflec
tion at C, = O, ac%/bae |

rate of change of angle of attack with elevon deflec-
tion at Cp = O, aq/aae

rate of change of angle of sideslip with rudder
deflection at Cy = O, BB/BSR

Configuration symbols:

W

Ny,

VTg,

VTg0-1

wing
body

blunt-canopy, inclined 30°
vee-canopy

nose probe

blunt, interim nose shape

pointed, final nose shape

vertical tail, 60° sweptback leading edge, 5° swept-
forward trailing edge

vertical tail, 60° sweptback leading edge, 0O° swept-
forward trailing edge

inlets open
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o’ Dy inlets closed with faired plugs
ose
2 o
L DF inlets open and closed

[ 1 ]
[ X 11)
o F chordwise wing fences on

Fwo chordwise wing fences both on and off

MODEL AND APPARATUS

The tests were conducted in the Langley 4- by 4-foot supersonic
pressure tunnel at M = 1.41 and 2.01.

The 1/20-scale model of the Convair MX-1554 airplane used in this
investigation is shown in figure 2. Details of the model (which was
supplied by the contractor) are given in table I. The basic configuration
for the present (designated herein as Phase II) tests had a 60° delta
wing mounted on the short fuselage in a mid-low position and had
NACA 0004-65 (mod.) airfoil sections. The vertical tail was similar in
plan form and section to the wing semispan. The model was equipped with
wing trailing-edge flaps and a rudder. The configuration had chordwise
wing fences and a probe projecting from the nose. Twin ram-type inlets
were located well forward on the sides of the fuselage, but for the pres-
ent tests (Phase IT) the inlets were closed by means of faired plugs.

The blunt interim nose N3 and the blunt 30° optical flat canopy Cl

tested as part of the Phase I basic configuration were replaced by a
pointed nose shape Nh and a sharp-leading-edge vee-canopy C7 for the

Phase II tests.

) Three different afterbodies (fig. 3) were tested: a short symmetri-
; cal afterbody (which was part of the basic configuration); an elongated
symmetrical afterbody; and an elongated upswept afterbody, designed to
provide ground clearance. The latter two afterbodies, which have base
areas approximately the same as the base area of the short symmetrical

i afterbody, were designed to provide a more gradual decrease in the cross-
ﬁ‘ sectional area distribution of the complete configuration. Figure 4

ﬁ presents a series of photographs showing the complete configuration with
4 the different afterbodies installed. The cross-sectional area distribu-
tion of the complete model with the various afterbodies is given in

figure 5.

A body of revolution (fig. 6) having the same cross-sectional area
distribution as the complete basic configuration (WBPFN407VT6ODF + Short

symmetrical afterbody) was tested to provide additional data for area-rule
consideration. :
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Forces and moments were measured by means of a six-component inter-
nal strain-gage balance and Indicating system.

TESTS

The model was mounted on a 4° bent sting which enabled pltch tests
to be made through an angle-of-attack range from —ho to 12° at B = o°
and sideslip tests to be conducted through a range of sideslip angles
from -4° to 120 at O° and 4° angle of attack.

The various conditions for the tests were:

Mach |Reynolds number, | Stagnation pressure,| Stagnation temperature,
number |based on M.A.C. 1b/sq in. abs. O
1.0 1.37 x 106 4 100
3.08 9 100
4.8 1h 100
T.02 21 110
8.83 27 120
2.01 1.13 y¥ 100
2.55 9 100
3.96 14 100
5.8% 21 108
i T.27 27 120

*For this low stagnation pressure, the test section Mach number
was approximately 1.97.

The stagnation dew point for the test was less than —250

A

CORRECTIONS AND ACCURACY

The angles of attack and sideslip have been corrected for deflec-
tions of the balance and sting caused by the aerodynamic loads and are
estimated to be accurate within *0.20. The estimated accuracy of the
control-deflection settings was 10.1°.

No corrections were made for Mach number gradient and flow angularity.
Tt should be noted that center-line calibration measurements of the
M = 2.0 nozzle indicate that the free-stream Mach number drops to 1.97
at py = 4 lb/sq in. abs. Accordingly, the low Reynolds number data
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have been computed for a free-stream M = 1.97.

Inasmuch as this

change in M 1is small, the data are presented on the M = 2.01 plots.
The variations of Mach number and flow angularity are:

M=1.4

M=2.01

Pos 1b/sq in. abs.

Po> 1b/sq in. abs.

4, 9, 14, 21, 27 L 9, 1k, 21, 27
Mach number variation + + +
in nozzle 0.01 1.97 = 0.015 =0.01
Air-stream angularity in +0.0 10.05 10.0
horizontal plane, deg -0.25 ' -05
Air-stream angularity in +0.15 10.1 - 19.0
vertical plane, deg -0.25 * -05

The estimated errors in the coefficients are as follows:

Base-pressure measurements were
longitudinal-force coefficlents were
pressure equal to free-stream static pressure.

S <0 0105
G« e v e e« F0001

« e v« « . Y0002
O I 0 0
*5.0002
+0.0002

. . . - - . .

made for all tests and the
corrected to correspond to a base

It is believed that sting

interference effects on the upswept afterbody are small and that the
changes in the upswept afterbody (fig. 3) to provide sting clearance had
little effect on the aerodynamic characteristics.

PRESENTATION OF RESULTS

The results of the investigation are presented in figures T to 16
/ B

as follows:
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Data presented

Longitudinal characteristics

Pitch tests, with various elevon deflections, of the
complete configuration with the short symmetrical
afterbody, the elongated symmetrical afterbody,
and the elongated unswept afterbody.

4.80 x 106

(a) M
3.96 x 10°

(p) M

1.41; R
2.01; R

i u
nn

Pitch tests of the complete basic configuration (short
symmetrical afterbody) at various Reynolds numbers.

1.1
2.01

N
o

S
=
o

Curves of ACp versus CL2 for the wvarious test con-
figurations at M = 1.41 and 2.01, B = 0°. Vari-
able R data are presented for the basic configuration.

Pitch tests of the complete basic configuration (short
symmetrical afterbody), the wing-body combination,

and the "equivalent-area' distgibution body of revolu-
tion. M= 1.41; R = 4.8 x 10°.

Lateral characteristics

Sideslip tests at o = 0° of the complete basic config-
uration (short symmetrical afterbody) with and without
the vertical tail.

(a) M= 1.41; R = L4.80 x 102
(b) M =2.01; R=3.96 x 10
Sideslip tests at a = 4%, &y = 0°, of the complete con-

figuration with the short symmetrical afterbody, the
elongated symmetrical afterbody, and the elongated
upswept afterbody.

Sideslip test at o = 4°, 8y = -15°, of the complete con-

figuration with the short symmetrical afterbody.

.80 x 102

(a) M ¢
3.96 x 10

(b) M

1.01; R
2.01; R

W
N

COMREDENEA T

Figure

10

11

12
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R,

®e’ Sideslip tests at a = 4° of the complete basic con- 13
ose, figuration (short symmetrical after ody) over a 6

e o Reynolds number range of 1.13 x 10 to T.27 x 10°.

%e,3 B = 095 M = 2.01.

.:..

Variation with Mach number

Longitudinal parameters through the supersonic Mach 14
number range. B = 0°.

Longitudinal control parameters through the supersonic 15
Mach number range. B = 0°.

Lateral parameters through the supersonic Mach number 16
range .

JRY ~0

ta) a=20

(b) a = 4O

The longitudinal parameters Clu,’ CmCL, CDmin ’ (Cm5e>m _ oo ’

(CL89>trim’ and (“5e)tr1m are presented in table II and the lateral

parameters CYB’ CZB, CnB, and (55R>C _ 5 are given in table IIT.
n =

Table IV is a compilation of the values of CL’ Cho CX, Cy, Cq»

and C, measured for the various test configurations and conditions.

DISCUSSION

Longitudinal Characteristics

Basic.- Changing the nose and canopy shapes of the basic configura-
tions from those of reference 1 had little effect on the aerodynamic char-
acteristics; however, some reduction in drag was noted.

Afterbody extensions.- Extending the afterbody length of the complete
configuration (fig. T) caused little change in the minimum longitudinal-
force coefficient and in the lift-curve slope at both test Mach numbers.
The static margin of the extended afterbody configurations was approxi-
mately 0.01 higher than the values of CmCL for the basic configuration

at M= 1.41 and 2.01. The drag due to 1lift (fig. 9) showed little or
no change with afterbody extension at both test Mach numbers.
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Reynolds number effects.- The basic configuration was tested over
a range of Reynolds numbers at M = 1.41 and 2.01 (figs. 8 and 9).
Except for a small increase in the drag due to 1ift at the lowest Reynolds
numbers, the Reynolds number effects were negligible. Values of 1 Clq

(at the higher Reynolds numbers) are higher than 2&p CL at M= 1.41
and about the same as ACq/eL at M= 2.01. (See ref. 4 for further

discussion of these data.)
Controls .- Extending the afterbody length improved the elevon effec-
tiveness at M = 1.41 but had no effect on Cmg, 8t M= 2.01

(table II). The variation of the trim 1ift coefficient with elevon deflec-
tion for the basic configuration was -0.011 and -0.007 at M = 1.4l
and 2.01, respectively. The corresponding values of lee)trim were

-0.34 and -0.29. Deflection of the elevons -10° increased Cyg ;. from

-0.022 to -0.028 at M = 1.41 and from -0.020 to -0.023 at M = 2.01;
the trim drag coefficient for & = -10° (fig. 7) was 0.032 at M = 1.4l
and 0.024 at M = 2.01.

Lateral Characteristics
Basic.- The lateral characteristics of the basic configuratlon were

only slightly affected by changing the angle of attack from 0° to u°
(figs. 11 and 12) except at. M = 1.41, where CzB increased from -0.0006

to -0.0012. At u4° angle of attack, M = 2.01, the changes in the lateral
parameters were negligible as the Reynolds number was increased above the

nominal test value of 3.96 X 106 (fig. 13). A small decrease in CYB
and CnB was Indicated at R = 1.13 X 106-

Afterbody extensions.- The effects of the different afterbodies on
the lateral characteristics of the complete model at a = 4° are pre-
sented in figure 12 for M = 1.41 and 2.01. Increasing the afterbody
length improved the directional stability and increased CYB for the

complete configuration at both test Mach numbers without affecting CzB
in the range =42 < B< +4O. The parameters Cnﬁ’ CYB: and CzB
decreased with increasing Mach number for all configurations (table III).

Controls .- Rudder deflections at a = 4° (M = 1.41 and 2.01)

caused little change in CYB, CIB, and Cp ng (fig. 12). A value
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By John H. Hilton, Jr., and Edward B. Palazzo
SUMMARY

An investigation of a 1/20-scale model of the Convair MX-1554 air-
plane has been conducted in the Langley 4~ by U-foot supersonic pressure
tunnel to evaluate the effects of extending the length of the fuselage
afterbody (in accordance with area-rule cons1derations) and to provide
longitudinal and lateral stability and control data. The tests were

made at Mach numbers of 1l.41 and 2.01 over a Reynolds number range

of 1.13 x 10° to 8.83 x 10°.

The results of the tests indicate that extension of the fuselage
afterbody length caused 1litftle change in the minimum longitudinal force
coefficient and in the drag due to 1lift. Elongating the afterbody
resulted in slight increases in the static longitudinal stability, static
directional stability, and side force and had negligible effect on the
other parameters.

The variation of trim 1ift coefficient with elevon deflection for
the basic configuration decreased from -0.011 at M= 1.41 +to -0.007
at M= 2.01.

The data indicated a value of -0.3 for <B5R> at M= 1.h1,
Cy=0
= 4, The directional stability of the basic configuration decreases
with increasing Mach number and is approaching zero near M = 2.0,

= Lo,

Reynolds number effects were small; however, some increase in

A CL2 was indicated at low Reynolds numbers for both test Mach numbers.
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.t INTRODUCTION
L 1 2]
2
‘..5 An investigatlon has been conducted in the Langley Y- by 4-foot
ecoee supersonic pressure tunnel to determine the aerodynamic characteristics
. of the Convair MX-1554 aircraft configuration. The present tests of
= the MX-1554 constitute the second phase of a specific research project
b conducted at the request of the United States Air Force. The results
ﬁ? of the first phase of this research project (presented in ref. 1) were
2 . concerned with the aerodynamic characteristics of the configuration at
4 . Mach numbers of 1.61 and 2.01. The present tests were conducted at
p M=1.41 and M= 2.01 to provide additional data for the MX-1554 design

Yo . - e Fla~ mam madeln P A Le o A g e TV o
and tc determine the effects of extending the length of the fuselage

afterbody. The changes in the afterbody shape were proposed (on the basis
of Langley 8-foot transonic tunnel tests) as a means of reducing the tran-
sonic minimum drag rise and were dlctated by the area-rule concept. The
basic model (short afterbody) of the present tests had a different nose and
a different canopy compared to the Phase I configuration (ref. 1).

COEFFICIENTS AND SYMBOLS

The data are referred to the stability-axes system (fig. 1) with

the reference center of gravity at 27.5 percent of the wing mean aero-
dynamic chord.

The coefficients and symbols are defined as follows:

Cr, lift coefficient, -Z/qS
Cx longitudinal-force coefficient, X/qS
Cp drag coefficient, D;gg
Q
CDmin minimum drag coefficient

%0p = Cp - Cpyyy

Cp pitching-moment coefficient, M'/qSZ
CY lateral-force coefficient, Y/qS
Cp yawing-moment coefficient, N/gSb
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rolling-moment coefficient, L/qu

force along X-axis, 1b

force along Y-axis, 1lb

force along Z-axis, 1b

moment about X-axis, 1b-ft
moment about Y-axis, 1b-ft
moment about Z-axis, lb-ft
free-stream dynamic pressure, 1b/sq ft
Reynolds number

total wing area, sq ft

wing span, ft

wing mean aerodynamic chord, ft
local wing chord, ft

Mach number

tunnel stagnation pressure, lb/sq in

angle of attack of fuselage center line, deg
angle of sideslip, deg

elevon deflection angle, deg
rudder deflection angle, deg

1ift-curve slope

longitudinal-stability parameter, rate of change of
pitching-moment coefficient with 1ift coefficient,
oCp/ac,
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directional-stability parameter, rate of change of
yawing-moment coefficient with angle of sideslip,
ac /BB
n

effective-dihedral parameter, rate of change of
rolling-moment coefficient with angle of sideslip,

acz/aa

lateral-force parameter, rate of change of lateral-
force coefficient with angle of sideslip, BC¥/BB

rate of change of 1lift coefficient with elevon deflec
tion at C, = O, ac%/bae |

rate of change of angle of attack with elevon deflec-
tion at Cp = O, aq/aae

rate of change of angle of sideslip with rudder
deflection at Cy = O, BB/BSR

Configuration symbols:

W

Ny,

VTg,

VTg0-1

wing
body

blunt-canopy, inclined 30°
vee-canopy

nose probe

blunt, interim nose shape

pointed, final nose shape

vertical tail, 60° sweptback leading edge, 5° swept-
forward trailing edge

vertical tail, 60° sweptback leading edge, 0O° swept-
forward trailing edge

inlets open
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o’ Dy inlets closed with faired plugs
ose
2 o
L DF inlets open and closed

[ 1 ]
[ X 11)
o F chordwise wing fences on

Fwo chordwise wing fences both on and off

MODEL AND APPARATUS

The tests were conducted in the Langley 4- by 4-foot supersonic
pressure tunnel at M = 1.41 and 2.01.

The 1/20-scale model of the Convair MX-1554 airplane used in this
investigation is shown in figure 2. Details of the model (which was
supplied by the contractor) are given in table I. The basic configuration
for the present (designated herein as Phase II) tests had a 60° delta
wing mounted on the short fuselage in a mid-low position and had
NACA 0004-65 (mod.) airfoil sections. The vertical tail was similar in
plan form and section to the wing semispan. The model was equipped with
wing trailing-edge flaps and a rudder. The configuration had chordwise
wing fences and a probe projecting from the nose. Twin ram-type inlets
were located well forward on the sides of the fuselage, but for the pres-
ent tests (Phase IT) the inlets were closed by means of faired plugs.

The blunt interim nose N3 and the blunt 30° optical flat canopy Cl

tested as part of the Phase I basic configuration were replaced by a
pointed nose shape Nh and a sharp-leading-edge vee-canopy C7 for the

Phase II tests.

) Three different afterbodies (fig. 3) were tested: a short symmetri-
; cal afterbody (which was part of the basic configuration); an elongated
symmetrical afterbody; and an elongated upswept afterbody, designed to
provide ground clearance. The latter two afterbodies, which have base
areas approximately the same as the base area of the short symmetrical

i afterbody, were designed to provide a more gradual decrease in the cross-
ﬁ‘ sectional area distribution of the complete configuration. Figure 4

ﬁ presents a series of photographs showing the complete configuration with
4 the different afterbodies installed. The cross-sectional area distribu-
tion of the complete model with the various afterbodies is given in

figure 5.

A body of revolution (fig. 6) having the same cross-sectional area
distribution as the complete basic configuration (WBPFN407VT6ODF + Short

symmetrical afterbody) was tested to provide additional data for area-rule
consideration. :
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Forces and moments were measured by means of a six-component inter-
nal strain-gage balance and Indicating system.

TESTS

The model was mounted on a 4° bent sting which enabled pltch tests
to be made through an angle-of-attack range from —ho to 12° at B = o°
and sideslip tests to be conducted through a range of sideslip angles
from -4° to 120 at O° and 4° angle of attack.

The various conditions for the tests were:

Mach |Reynolds number, | Stagnation pressure,| Stagnation temperature,
number |based on M.A.C. 1b/sq in. abs. O
1.0 1.37 x 106 4 100
3.08 9 100
4.8 1h 100
T.02 21 110
8.83 27 120
2.01 1.13 y¥ 100
2.55 9 100
3.96 14 100
5.8% 21 108
i T.27 27 120

*For this low stagnation pressure, the test section Mach number
was approximately 1.97.

The stagnation dew point for the test was less than —250

A

CORRECTIONS AND ACCURACY

The angles of attack and sideslip have been corrected for deflec-
tions of the balance and sting caused by the aerodynamic loads and are
estimated to be accurate within *0.20. The estimated accuracy of the
control-deflection settings was 10.1°.

No corrections were made for Mach number gradient and flow angularity.
Tt should be noted that center-line calibration measurements of the
M = 2.0 nozzle indicate that the free-stream Mach number drops to 1.97
at py = 4 lb/sq in. abs. Accordingly, the low Reynolds number data
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have been computed for a free-stream M = 1.97.

Inasmuch as this

change in M 1is small, the data are presented on the M = 2.01 plots.
The variations of Mach number and flow angularity are:

M=1.4

M=2.01

Pos 1b/sq in. abs.

Po> 1b/sq in. abs.

4, 9, 14, 21, 27 L 9, 1k, 21, 27
Mach number variation + + +
in nozzle 0.01 1.97 = 0.015 =0.01
Air-stream angularity in +0.0 10.05 10.0
horizontal plane, deg -0.25 ' -05
Air-stream angularity in +0.15 10.1 - 19.0
vertical plane, deg -0.25 * -05

The estimated errors in the coefficients are as follows:

Base-pressure measurements were
longitudinal-force coefficlents were
pressure equal to free-stream static pressure.

S <0 0105
G« e v e e« F0001

« e v« « . Y0002
O I 0 0
*5.0002
+0.0002

. . . - - . .

made for all tests and the
corrected to correspond to a base

It is believed that sting

interference effects on the upswept afterbody are small and that the
changes in the upswept afterbody (fig. 3) to provide sting clearance had
little effect on the aerodynamic characteristics.

PRESENTATION OF RESULTS

The results of the investigation are presented in figures T to 16
/ B

as follows:
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Data presented

Longitudinal characteristics

Pitch tests, with various elevon deflections, of the
complete configuration with the short symmetrical
afterbody, the elongated symmetrical afterbody,
and the elongated unswept afterbody.

4.80 x 106

(a) M
3.96 x 10°

(p) M

1.41; R
2.01; R

i u
nn

Pitch tests of the complete basic configuration (short
symmetrical afterbody) at various Reynolds numbers.

1.1
2.01

N
o

S
=
o

Curves of ACp versus CL2 for the wvarious test con-
figurations at M = 1.41 and 2.01, B = 0°. Vari-
able R data are presented for the basic configuration.

Pitch tests of the complete basic configuration (short
symmetrical afterbody), the wing-body combination,

and the "equivalent-area' distgibution body of revolu-
tion. M= 1.41; R = 4.8 x 10°.

Lateral characteristics

Sideslip tests at o = 0° of the complete basic config-
uration (short symmetrical afterbody) with and without
the vertical tail.

(a) M= 1.41; R = L4.80 x 102
(b) M =2.01; R=3.96 x 10
Sideslip tests at a = 4%, &y = 0°, of the complete con-

figuration with the short symmetrical afterbody, the
elongated symmetrical afterbody, and the elongated
upswept afterbody.

Sideslip test at o = 4°, 8y = -15°, of the complete con-

figuration with the short symmetrical afterbody.

.80 x 102

(a) M ¢
3.96 x 10

(b) M

1.01; R
2.01; R

W
N

COMREDENEA T

Figure

10

11

12
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R,

®e’ Sideslip tests at a = 4° of the complete basic con- 13
ose, figuration (short symmetrical after ody) over a 6

e o Reynolds number range of 1.13 x 10 to T.27 x 10°.

%e,3 B = 095 M = 2.01.

.:..

Variation with Mach number

Longitudinal parameters through the supersonic Mach 14
number range. B = 0°.

Longitudinal control parameters through the supersonic 15
Mach number range. B = 0°.

Lateral parameters through the supersonic Mach number 16
range .

JRY ~0

ta) a=20

(b) a = 4O

The longitudinal parameters Clu,’ CmCL, CDmin ’ (Cm5e>m _ oo ’

(CL89>trim’ and (“5e)tr1m are presented in table II and the lateral

parameters CYB’ CZB, CnB, and (55R>C _ 5 are given in table IIT.
n =

Table IV is a compilation of the values of CL’ Cho CX, Cy, Cq»

and C, measured for the various test configurations and conditions.

DISCUSSION

Longitudinal Characteristics

Basic.- Changing the nose and canopy shapes of the basic configura-
tions from those of reference 1 had little effect on the aerodynamic char-
acteristics; however, some reduction in drag was noted.

Afterbody extensions.- Extending the afterbody length of the complete
configuration (fig. T) caused little change in the minimum longitudinal-
force coefficient and in the lift-curve slope at both test Mach numbers.
The static margin of the extended afterbody configurations was approxi-
mately 0.01 higher than the values of CmCL for the basic configuration

at M= 1.41 and 2.01. The drag due to 1lift (fig. 9) showed little or
no change with afterbody extension at both test Mach numbers.
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Reynolds number effects.- The basic configuration was tested over
a range of Reynolds numbers at M = 1.41 and 2.01 (figs. 8 and 9).
Except for a small increase in the drag due to 1ift at the lowest Reynolds
numbers, the Reynolds number effects were negligible. Values of 1 Clq

(at the higher Reynolds numbers) are higher than 2&p CL at M= 1.41
and about the same as ACq/eL at M= 2.01. (See ref. 4 for further

discussion of these data.)
Controls .- Extending the afterbody length improved the elevon effec-
tiveness at M = 1.41 but had no effect on Cmg, 8t M= 2.01

(table II). The variation of the trim 1ift coefficient with elevon deflec-
tion for the basic configuration was -0.011 and -0.007 at M = 1.4l
and 2.01, respectively. The corresponding values of lee)trim were

-0.34 and -0.29. Deflection of the elevons -10° increased Cyg ;. from

-0.022 to -0.028 at M = 1.41 and from -0.020 to -0.023 at M = 2.01;
the trim drag coefficient for & = -10° (fig. 7) was 0.032 at M = 1.4l
and 0.024 at M = 2.01.

Lateral Characteristics
Basic.- The lateral characteristics of the basic configuratlon were

only slightly affected by changing the angle of attack from 0° to u°
(figs. 11 and 12) except at. M = 1.41, where CzB increased from -0.0006

to -0.0012. At u4° angle of attack, M = 2.01, the changes in the lateral
parameters were negligible as the Reynolds number was increased above the

nominal test value of 3.96 X 106 (fig. 13). A small decrease in CYB
and CnB was Indicated at R = 1.13 X 106-

Afterbody extensions.- The effects of the different afterbodies on
the lateral characteristics of the complete model at a = 4° are pre-
sented in figure 12 for M = 1.41 and 2.01. Increasing the afterbody
length improved the directional stability and increased CYB for the

complete configuration at both test Mach numbers without affecting CzB
in the range =42 < B< +4O. The parameters Cnﬁ’ CYB: and CzB
decreased with increasing Mach number for all configurations (table III).

Controls .- Rudder deflections at a = 4° (M = 1.41 and 2.01)

caused little change in CYB, CIB, and Cp ng (fig. 12). A value
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of (BSR>Cn -0 ° -0.3 was measured at M = 1.41. At M = 2.01, however,

no value of (BSR)C could be measured with g = -15° because of
n

the low value of CnB.

Variation of Aerodynamic Parameters With Mach Number

Figures 14 to 16 are presented to show the correlation and varia-
tion of the longitudinal and lateral parameters with Mach number for
the Convair MX-1554 configuration.

In general, the correlation of the data between the various test
facilities is good except for some scatter in the drag results. There
is some question, however, whether certain of these drag data are corrected
for internal flow and base drag (fig. 14). The 4- by 4-foot supersonic
pressure tunnel value of CDmin at M= 2.01 was lower for the second

phase tests than for the Phase I (ref. 1) tests. This reduction is
believed due to the changes in the basic canopy and nose shapes.

The values of the "tail-on" effective dihedral parameter from ref-
erence 3 are lower than the Cl values from the other facilities at
B
M=1.22 and 1.56 (fig. 16(a), a = 0°).

Figure 16(b) presents the values of the lateral parameters at o = 4°
obtained from tests of the Convair MX-1554 in the 4- by 4-foot supersonic
pressure tunnel at M = 1.41, 1.61, and 2.01. The change in the directional
stability (between the Phase I and Phase II tests) indicated by the indi-
vidual fairing of the CnB curves versus M is within the experimental

accuracy but may be duve in part to changes in the nose shape, canopy shape,
and inlet openings of the basic configuration between the Phase I and
Phase IT tests. In any case, CnB is approaching O near M = 2.0

(fig. 16(v)).
CONCLUDING REMARKS

The results of the present tests of the Convair MX-1554 at M = 1.41
and 2.01 indicate that extension of the fuselage afterbody length caused
little change in the minimum longitudinal-force coefficient and in the
drag due to lift. Elongating the afterbody resulted in slight increases
in the static longitudinal stability, static lateral stability, and side
force and had negligible effect on the other parameters.

SONFIDENELAE
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: :: The variation of trim 1ift coefficient with elevon deflection for
see the basic configuration decreased from -0.011 at M = 1.41 +to -0.007

LN
L at M= 2.01.
[ ] L .

e o

by The data indicated a value of -0.3 for Bs at M= 1.41,
.:.O , R Cn = O

o= 4O, The directional stability of the baslc configuration decreases
with %ncreasing Mach number and is approaching zero near M = 2.0,
o = 4.

Reynolds number effects were small; however, some increase in
ACD CL2 was 1indicated at low Reynolds numbers for both test Mach numbers.

Langley Aeronautical Laboratory,
National Advisory Committee for Aeronautics,
Langley.Field, Va., July 28, 1953.

oAt

John H. Hilton, Jr.
Aeronautical Research Scientist

Esrard, 8 02lego

Edward B. Palazzo

Aeronautical Engineer
Approved.: M

John V. Becker
Chief of Compressibility Research Division
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s, TABLE I.- DIMENSIONAL DATA FOR A l/20-SCALE MODEL OF
[ ]
3 THE CONVAIR MX-1554 ATRPLANE
200
: Wing:
Area, sq ft . . . . . ..o L o000 0000l L. 0L L1625

Span, in. e e s e e e s s e s e e e e w e e
Mean aerodynamic chord, in. . . . . . . . . . .
Aspect ratio . . . . . . 0 0 0 0L 0w e e . .
Taper ratio . . . « v ¢ ¢ ¢ v v v i e e e e .

Root chord, in. . . . . . . . . . .. . ...
Tip chord, in. . . . . .+ . v ¢ v v v v v v o .

Airfoil section . . . . . . . . . .. . . . ..
Angle of incidence, deg . . . « « . . ¢ ¢ . . .
Dihedral angle, deg . . . e e e e e e e e

Sweepback of leading edge, deg e e e e e e
Sweepforward of trailing edge, deg . . . .

Leading-edge radius in percent chord (measured streamwise) .

Vertical tail:
Area (exposed), sgin. .+ v . e e v e e ...
Span, in. . . e e e e e e e e e e e e
Aspect ratio (panel) e e e e e e e e e e e
Taper ratio « « ¢« & ¢« ¢« ¢ v v v 4 v i e e e .
Root chord, in. . . . . « ¢ « . v v v v v v o .
Tip chord, in. . ¢ ¢ ¢ ¢« v v v v v v 4 v o o &
Airfoil sectlon .« .. . e 4 e v e e e e
Sweepback of leading edge, deg e e e e e e
Sweepforward of trailing edge, deg . « . . . .

Fuselage:
Length with short symmetrical afterbody, in. .

Length with elongated symmetrical afterbody, in.

Length with elongated upswept afterbody, in. .
Maximum width, in. . . . . . . « e e e e
Maximum height (without canopy), in. .. .
Base area, short symmetrical afterbody, sq in.

C e e e e . . . 22,68

c e e e e .. 13755
e e e e e .. 220

L 206

o
. NACA 0004-65 (mod.)

e e e e e . .0
O o
e e e e e e . .. 60
. )
0.18

e e e e e . w257
. .. « v .. .5.2
B A 1
B o
.. v e . 9.4h

. 0
. NACA ooou 65 (mod )
B Y0
5

W
W
O

I

S T ¢
c e e e e e .. 5.0

Base area, elongated symmetrical afterbody, sq in. . . . . . . 5.05

Base area, elongated, upswept afterbody, sq in.

e ¢



TABLE II.~ LONGITUDINAL PARAMETERS OF THE CONVAIR MX-1554 MODEL AT M = 1.41 AND 2.01 z
« &
Longitudinal parameters g
Configuration M= 141 M=2.01 b-gd
T i - T - :
, Be, | 8R - Reynolds ' It Reynolds C )
i | deg |deg |deg | mumber g T | Dugn (%ae)tm (%8e) trn '(Cmae)u:w . number R ( T8¢ )irin (e )tr.tm (c“‘ﬁe)aFo" w0
! i | j I :
‘W+B+P+F 4N+ 0 |0 !0 |137x105 |0.086 -0.198 |0.022 ' 1.13x 206 | 0.053 | <0.179 | ~0.020 \tn-‘
' 0 0 |0 |3.08 06 -,198 022 2.55 .033 -179 | -.020 | |
C7 + VIgy + D+ o 'o o |k.eo .oll:g -.198 | .02z 3.96 053 | -.179 | -.020 !
[ ] 0 | 7.02 .0 -.198 022 5.83 033 =179 | -.020 ‘
; Short symmetrical o [0 o 88 046 . -.198 : .02 | 7.27 | 035 | -.179 | -.020 8
afterbody 200 ;0 4.8 ob7 ! -.202 | .028 -0.011 ~0.34 -0.0031 | 3.96 o3 | -8k | -.023 -0.007 -0.29 -0.0018
T
W+B+P+F+ Nk + 1 .
. I
Op + VIgy + D + go o .0 lltgg .811:7 | =.209 .oelz3 ] . 3.92 O34 | -a292 | -.020 |
- » o -.210 .02 ! ~.012 - - B +0: -~ 194, - -
Elongated symmetrical 7 H 3 -003k 3.9 34 h 025 007 ! .30 -.0019
afterbody
W+B+P+F+ N+ |
Cp + VIgy + Dy + o | o | o |ke& o4 | -.210 1 .022 3.96 o3k | .92 | -.020 |
Elongated upswept !
afterbody i
W+B+F+ N + DF +
Short symmetrical o o b.80 -046 +019
afterbody
"Equivalent-area” body B
of revolution o k.80 019 |
TABLE III.- LATERAL PARAMETERS OF THE CONVAIR MX~1554 MODEL AT M = 1.41 AND 2.01
T
? Lateral parameters
Configuration 1 M= 101 ‘ M= 2.01
1 o ! : 5 I - ; ;
By @ Reynolds C: | C, B .
‘ iy jong | aop e % 1Oy Ul | Remme o | oo oG (sl |
! j f : j :
"o o |39 6 | | 1.13 x 106 -.0069 | -.000% | .0002
WABHP+F+ N +Cps VI +D 4 | O 0 139 '4.80x10° | -0.0089 | -0.0012 ' 0.0011 3.96 -.007h | ~.0004 | .0003
F 0 o |39 | } 7.27 ~.007% | -.000k | .0003
Short symmetrical afterbody 0 1-15|39 L8 ~.0091 | -.0012 | .0011 -0.3 3.96 -.0074 | -.000% | .0003
. 0 0 0 . 4.8 -.0093 | -.0006 | .coLL 3.96 , -.0081 | -.0004 | .0005
W+B+.P+F+N +C, + D+ .
4 7 F o} o k.80 -.0020 .0002 | -.001h4 3.96 ~.0026 | -.0004 | -.0013
Short symmetrical afterbody
W+B+P+F+Nh+‘c7+V'l‘60+DF+ . " 8 "
B . - .00 .001 B - -.000 -000!
Elongated symmetricel afterbody ° ° 39 | b8 0089 12 0 39 I oot >
"+B+P+F+“u+°7+W5°+Dp+ "
Elongated upswept afterbody 0 0 3.9 | b.B0 - 0089 --0012 +0013 3.9 -.00768 | -.000% 000k

é
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' Configuration R 2l | x| G | €@ | & | Cy
! : !
11.h1fWBPFNuC7VT6ODF + 4.80 x 106 | 4.0 |{-4.08]0.182(-0.035 -0.035:0.0033 |0.0008 [0.027
! Short symetrical afterbody [-2.05] .182| -.036| -.035; .0008" .0031| .008
i g = 0% By = -15° | =03 .182) -.036| -.035.-.0012 " .0049 |-.006
‘ § e ’ 1.991 .181! -.036 | -.034 -.0042 | .0076|~-.028
] : k.o2| .178] -.035| -.034 ~.0065: .0099 |-.0kT
! | - | 6.05| .174| -.035| -.034 -.0083 .0118]-.066
| | 8.09] .170} -.035' -.033'-.0096 ; .0133|-.085
| 110.13| .164| -.03k ' -.033!-.0106, .0143|-.106
B 12.18{ .156| -.033| -.032 -.0112 | .0145|-.126
| : 6.05| .17k| -.035| -.034 -.0082 ! .0117 |-.065
7 | : ! .98 .181! -.035| -.035.~-.0029 | .0063|-.018
g » | | -1.04y .182| -.035| -.035}-.000k | .0040 |-.000
< ; : -.02] .181| -.036| -.035:-.0016 | .0052|-.001
1.41 |WBPFN),C VT, D + 4.80 x 106 -4.38 0 -.Eli -.038| .0k1| .0002| .0004! .001
Short synetrical afterbody o3| |l Zioms| ommlo t | ioo0n |- o0n
B = dg = 0 2.11 .082| -.025] -.01710 .0003% |- .001
4 ok 181} -.034 | -.037|-.0001 | .000% [-.001
6.39 .286| -.051| -.057|-.0002 | .000k |-.002
8.51 378 -.07h | -.075]-.0003 | .0005 |~.003
10.64 L4671 -.104 | -.093(-.0002 | .0006 |-.003
6.39 284 -.052| -.057]-.0002 | .0004 |-.002
-.04 -.019| -.023| .002| .0001| .000k4 {0
KA

0CHCETS W YVOVN
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TABLE IV.- TABULATED COEFFICIENTS FROM TESTS OF A 1/20-SCALE MODEL =
. >
OF THE MX-1554 AIRPLANE - Continued iz
( ©n
%y B : s
M Configuration R deg laeg| L | &X | Gm| G | G | O 3
J \N
i . 6 ©
1.h1 WBPFN),C-VTg Dy + 7.02 x 10°|-4.56| 0 |-0.215 [-0.038|0.040 [0.00010.0002|0.001
Short symetrical afterbod -2.26 | =.125| -.027¢ .020| .0001| .0O0OL4|0
s ebivenl s v - .0k -.014 | -.023; .001|-.0001{ .0003|-.001
e =% = 2.16 .083| -.025(-.017/0 .00}/ - .001 |
4.40 .192| -.035-.039|-.0001| .000k!-.002 |
6.62 .2921 -.052{~.058{-.0002| .0004!-.002 |
-.05 -.019| -.023| .002{0 -0003| -.001 |
1.41| WBPFN),CVTg Dp + 8.85 x 10°|-3.48| 0 | -.169 -.032} .031} .0001| .0003| .001
, -2.33 -.116| -.027| .021{ .0001{ .0003/0
Short symetrical afterbody -.07 _.017 -.023| .002{0 ' .0003|0
B¢ = 8 = 0° 2.22 .086| -.025/-.018|-.0001! .0003|-.001
4.53 .198| -.036{-.039|-.0001] .000k4|~.002
-.07 -.018f -.023| .002{0 .0002{0
1.41| WBPFN),C VT D + 1.37 x 109 -h.og 0| -.210 -.032 .039} .0002| .0002| .003
-2.0 -.115| -.026f .020} .0002| .0002| .003
Short sygetfical_aggerb°dy -.01 -.021| -.022| .001| .0001| .0002| .002
e = %R = 2.02 0721 -.024k}{-.016|0 .0003| 0
k.o7 .169| -.034{-.035|0 .0003{ 0
6.10 .262| -.048|-.054| .0001| .0005-.001
8.1k +355] -.070}{~.073|0 .0005| - .001

IN



TABLE IV.~- TABULATED COEFFICIENTS FROM TESTS OF A l/ 20-8CALE MODEL

OF THE MX-1554 ATIRPLANE - Continued

I

! | 4 ’ E :
| . : Q : B : : : '
1 Mt Configuration R \ deé : deé Cy, Cx ; Cn Cq Cp | Cy i
i i . : f i i {
! ‘ i ! i [
' 1.41 WBPFN)CoVTgoDy + 137 X 106?10.185 0 10.439{-0.097 }-0.090 |-0.0001 o.ooo6‘-o.ooeg
: | ) i 12.21 52k | '-.129 1 -.107! -.0002 .0005' -.002 |
Short symetrical afterbody | | 6.10] 257 -.048| -.054{0 ©.0003 | -.001|
Be = B = 0 # | -.01. [-.021| -.022; .001| .0002 .000k; .002
1.1 WBPFN),C-VTgoDp + 3,08 X 100 -4.19{ 0 |-.211| -.037| .0kO| .0002]| .0004 .00l
\ Short svmetrical afterbody | -2.10 -.110| -.026| .020| .0002| .000k| .00l
: o o v -.02 -.018| -.022| .002|0 .000k4 |0 |
‘ B = 8 =0 2.07 077 | =.025| -.016|0 .000k |0 |
k.15 176 | -.034| -.036|0 .000% | -.001 |
6.24 271 -.050| -.056 |0 .0005 | -.002
8.%32 .370| -.072| -.075|0 .0005 | -.002
10.41 L4571 -.101| -.091| -.0001 | .0005 | -.002
12.49 541 -.135| -.108| -.0001 | .0006 | -.003
6.23 270 ] -.049 | -.05510 .0005 | -.002
-.02 -.019| -.022| -.002| .0001]| .0005 |0
1.41 | WBPFN),CoVTgoDp + 4.80 x 10%|-h.22| 0 |-.260 | -.048| .o74| .0001| .0002| .001
-2.09 -.159| -.035| .053| .0001| .0003| .001
Short symetrical afterbody O | ]-.061] -.020| .033| -.0001| .0002 |0
% = o = O 2.17 .038| -.029| .012| -.0001| .0002| -.001
k.31 .140| -.036| -.008| -.0003 | .0003 | -.001

~_NACA

=
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TABLE IV.- TABULATED COEFFICIENTS FROM TESTS OF A 1/20-SCALE MODEL
OF THE MX-1554 AIRPLANE -~ Continued
: { T
M Configuration : R dgé ‘dgé$ c, | Cy Cp Cy C, | Cy

1.&1{WBPFNuC7VT60DF + 4.8 x 106 6.45| 0 0.241 -0.051;-0.052 -0 .0003 .oooE?-o.ooz
. 8.59 3351 -.072| -.0 -.0005| .0004! =~.003
Short symetrical afterbody- 10.70 Bk | -.097] -.062 | -.0003| .0005| -.00%
B, = =10%; 8 = 0° 12.82 498 -.129 -.079 | -.0003| .0005| -.003
- 6.45 .238| -.050| -.027| -.0003| .0003| -.002

.Ob .063| -.029| .033| -.0001| .0002|0

1.4 WBPFN4C7VT60DF + 4.80 x 106|-k.201 0 |-.262 -.047/ .079| .0001| .0003|0

-2.08 -.163| -.035| .057| .0001| .0O0Ok|O
Elongated symetrical .06 -.065| -.028| .037| -.0001| .0003| =-.001
afterbody 2.20 038 | -.029| .015| -.0001| .000k| -.001
B¢ = =10°%; &y = O° .3k 141 | -.036| -.007 | -.0002| .000k| -.002
6.49 2kl - ,051 -.028 | -.0003| .000k| -.002
8.63 .338| -.072] ~.047 | -.0006| .0006| ~.003
10.77 431 -.100| -.066 | -.0004 | .0006| -.003
4.3k .138| -.036| -.006 | -.0002| .000%| -.002
.05 066 | -.028] .036| .0000} .0004| -.001

0¢DLGTIS W VOVN
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TABLE IV.- TABULATED COEFFICTENTS FROM TESTS OF A 1/20-SCALE MODEL
OF THE MX-1554 ATRPLANE - Continued
' T | |
M Configuration R g dgé oL Cg I Cp Cp G - Cy
1.1 WBPFN,CqVTgoDp + 24.80 x 1091-4.30 0 1-0.216°-0.03710.043 0.0002,0.0005 0
Elonrated svmetrical -2.16 | -.116 -.026: .022 .0002 .0006 O
ftngb " Jm : -.03" | _.016 -.022° .001 .0000 .0005 -.0OL
alverbody 4 - 2.09 .083 -.025 -.019| .0000; .0006 -.001
B¢ = &g = 0° | g2k © .185. -.03k -.040]-.0001 .0006 ~-.002
i 6.37 | .290: -.051 -.062'-.0001 .0006 -.002
8.51 387 | -.075:-.082:-.0002 .0007|~.003 |
10.62 L7741 -.105/-.102 -.0002 .0008;-.003 |
6.38. .293{ -.052:-.062'-.0001 .0006'-.002 |
-.03 -.01k! -.022] .002{ .0000 .0006 -.001 |
. i . X |
1.41 {WBPFN), C-VTg oDy + 4.80 x 106; 3.8 -h.0k) .185] -.033|-.039 .0041 -.0053 037 |
Elongated tricall -2.03| .185( -.033|-.039| .0021 -.0029| .020 |
ey | erea 0 .185| -.033|-.039|-.0003 -.0001" .00l
alterbody 2.02| .184| -.032{-.039|-.0027| .0026 -.017
B¢ = 8 = 0° L.ok| .181] -.032]-.039|-.0050| .0055-.037
6.07| .178| -.032{-.038|-.0067| .0079|-.057
| 8.10f .174{ -.031{-.038}|-.0080| .0102{-.078
10.14| .167| -.031|=.037|-.0089 | .0117|-.100
12.18| .159 | -.03%0{-.0%7[-.009%| .0125|-.121
6.07| .178| -.032|-.038}-.0067| .0079|~.05T
0 .185| -.032|-.039 {-.0003 |-.0002| .002

o
O
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TABLE IV.- TABULATED COEFFICIENTS FROM TESTS OF A 1/20-SCALE MODEL
OF THE MX-1554 AIRPLANE - Continued
M Configuration R s el | x o |y | ooy
1.41 \WBPFN),C-VTgoDp + 4.80 x 106|-k.27| o |-0.221]-0.0380.048 |0.0005 |0.0009 |-0.001
Elongated Symetrical; -2.14 -.120| -.027| .027| .0005! .0010!| -.001
afterbody -.01 -.018| -.022| .005] .0004!| .0010 -.002
| 2.12 .080| -.024|-.015| .0003| .0010| -.002
B = 8y = O° ‘ 4.25 182 | -.0%3|-.037 | .000k | .0009 | -.003 |
6.38 .286| -.050|-.059! .0003| .0010| =.003 |
8.51 .380 | -.073 ;.078{ .0001| .0009 | -.003 |
10.62 469 | -.102-.097 .0003 .0010 ~.00k4 :
6.38 .284| -.050|-.058! .0003! .0010] -.003 |
-.01 -.0224 -.022]| .006| .0004| .0010: -.002
1.41 |WBPFN,C/VT50DF + 4.80 x 106| 3.8 |-k.05| .179]| -.032{-.035| .0046 |-.00k6| .0%6
-2.03| .181| -.032|-.035! .0026|-.0024| .019
Elongated symetrical 0 181 -.032|-.035| .0000| .0002| .001
afterbody 2.02| .179| -.032|-.035|-.0024| .0026| -.018
8g = dg = O° L.ok| .176| -.032|-.034|-.0047! .0052| -.037
6.07| .175| -.032(-.034|-.0065 .007T| -.058
8.11| .168| -.031|-.033(-.0078| .0096| -.078
10.14| .162]| -.031|-.033|-.0087| .0109| -.099
12.19| .153| -.030(-.032|-.0093{ .0117| -.121
6.07| .173| -.031|-.034|-.0064| .0075| -.057
0 .181| -.032|-.035| .0001| .0001| .0OL
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TABLE IV.- TABULATED COEFFICIENTS FROM TESTS OF A 1/20-SCALE MODEL

OF THE MX-1554 AIRPLANE - Continued

i ! i : i ‘ ' ‘ I
M Configuration :' R d:é dg é - Gy, | Cx  Cp ) Cn Cy ‘
1.h1 WBPFNMC7VT6ODF + 4.80 = 100 3.8/ -4.05 0.181‘70.033]-0.056,o.ooh2 -0.0042|0.035
i ‘ -2.03| .182] -.033| -.036, .0022| -.0025| .0L9:
Short rs;ymetrlcal afterbody 0 1811 -.033 | -.0%6 /=.0003 | -.0003| .00L|
de = By = 0O° 2.02| .179 -.033| -.036-.0028| .0018 -.016
‘ k.05 .178| -.033| -.035 -.0052| .00kl |-.035
6.08, .17h| -.032| -.035 -.0069| .0059 |-.05k4
. 8.12) .171| -.032| -.0351-.0084| .0072|-.073
& 10.15| .164| -.031! -.034|-.0093| .0080 -.093
= 12.20| .155| -.030{ -.034|-.0098| .0081 |-.11k
= 1 6.08| .17k| -.0%2| -.035|-.0069| .0058 -.054
§ 0 .181| -.033| -.036|-.0003| -.0004| .002
i 1.41 WBPFNC,VIgoDy + 4.80 x 100|-.2|-4.05!-.015| -.022| .003| .0022| -.0051 Ob1|
‘ . -2.03|-.017| -.022| .003| .0010| -.0027| .021
: Short symetrical afterbody 0 {-.017| -.023| .003|-.0003| -.000k| .002
| B¢ = 0 = 0 2.02|-.018| -.022| .003|-.0015| .0016|-.016
4k.05{-.019| -.022| .003|-.0027| .00LO [-.035
6.07{-.020| -.022| .003}-.0035| .0063|-.056
8.10({-.024 | -.022} .003|-.0039| .0082|-.076
10.14{-.028| -.022| .003|-.0040| .0096|-.097

12.19|-.034 | -.021| .003|-.0038| .0103{-.119 E

6.07{-.021| -.022| .003|{-.0035| .0062|-.055 53

-.01|-.018| -.022| .003|-.0002| -.0006| .003 2
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TARLE IV.- TABULATED COEFFICIENTS FROM TESTS OF A 1/20-SCALE MODEL
OF THE MX-1554 ATIRPLANE - Continued
’ . s Q, By .
M Cogflguratlon R deg . deg : CL CX Cm | C: : Cn Cy

1.41 WBPFNLC7DF + 4.80 x 100/-0.2 -4.08 -0.011 -0.021 0 .=0.001% 0.0055 0.009
. = -2.04! -.011 -.021 .001 =-.0009 .0026 .005°
Short symetrical afterbosy. "0 | -.011: -.021, .001, -.0005 0 001
B = O ; . 2,04 -.011¢ -.021/0 ! -.0001;-.0027 -.003"
: i 4.07 -.013, -.021/0 ;' .0004 -.0056!~.008
] 6.11 -.014 -.021.0 | .0012,-.008% -.013 |
» | 8.16 -.017| -.021{0 I .0023!-.0110"-.020
& i 10.20| -.021| -.021|0 | .0036'-.0141!-.029 :
’ 12.26| -.025! -.0210 L0051/ -,0174 |-.039
6.11| -.014%] -.021/0 .0012{-.0083|-.013
0 -.014| -.021] .00L| -.0005 0 . 001
¥ 1.41 [WBFN)Dp + |4.80 x 10| -4.31| © -.208| -.034| .037| .0003 -.0001!0‘ 001 |
Short symetrical afterbody -2.18 -.110| -.023| .017| .0002|0 | -001

| e " 2.10 .086| -.022|-.021| .0001|0 0

3.69 .159 | -.028|-.035} .0001 |0 0
6.3%6 .281| -.048|-.060| .0000| .0001 -.001
8.50 .381| -.071{-.080| -.0001| .0001 |-.002
10.62 .468| -.100|-.098| .0000| .0001 |-.002
b .24 .187| -.031|-.041| .0001|0 -.001

-.04 -.012| -.019(-.002| .0001{0 0
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TABLE IV.- TABULATED COEFFICIENTS FROM TESTS OF A 1/20-SCALE MODEL
OF THE MX-1554 AIRPLANE - Continued
i . . i ‘ Gy B C C C ) (‘ C
M | Configuration R " deg ldeg Cy, X n 1 n ]t v
1 H ) )
! ~ ! i !
1.41 |"Equivalent-area" body of |%.80 x 100} -4.09 |-0.1/-0.013{-0.021{-0.009 O 0.000150.001
. revolution -2.05 -.010] -.020| -.004|0 .0001,0
-1.04 -.009{ -.020} -.002{0 0 X¢)
- -.01 -.006} -.020| O 0 0 0
1.00 -.005] -.020} .002|0 0 0
2.03 -.002| -.019| .005|0 0 0
%.05 .001} -.020} .009|0 1-.0001|-.001
6.09 .005| -.020| .013|0 | =.0001{-.001
8.13 .011| -.021| .016{0 -.0002] -.001
10.17 .018| -.023| .020|0 -.0002| -.001
12.21 026 -.025( .023|-.0001{-.0004|-.001
6.09 .005| -.019| .013|0 -.0001|0
-.01 -.008 0 0 0 0

s,
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TABLE IV.- TABULATED COEFFICIENTS FROM TESTS OF A 1/20-SCALE MODEL
OF THE MX=1554 AIRPLANE - Continued
M Configuration R 4 dﬁé; g . &  Cp O  C  Cy
2.01 WBPFNuC7VT60DF + ,3 96 X 106 -0.03 0. o‘-o 007" 20.020 -o 005 ' o ooou 0.0001 0.001
; ! .25 . =150 - J032  .022° .000k .0001 .002
| Elongated Symetrlcal 2.1k ~.079' -.023| .008 .000k .00OL .002
| afterbody '~ 2,08, .065{ -.022| -.019 .0003 .000L .0O1.
| B = 8 = 0° | 4.8 13hi -.029| -.033. .0001 .00010
‘ - 6.27 1991 - .04 | -.046 0 .0001:0
{ ' 8.36 .263 -.057! -.058:0 .0002 0 :
; 110.46 .32hk{ -.078] -.070 0 | +0002 ~.001
‘ 112.56 385! -.103 -.082[-.0001  .0002:-.001:
- 6.27 .197( -.0k1- -.045| .0001| .0002 0 .
i | -.0k: -.009] -.020: -.005| .0004| .0001' .0OL:
2.01 (WBPFN,C/VTgoDp + 3.96 X 1057 -l 2310 o| -.176| -.039{ .O41| .0001|-.0001L .002
Elongated symetrical -2.13] -.107| -.0291 .028|0 -.0001: .002
arterbod ym -.02 -.034| -.024] .014| .0001|-.0001] .0O1
J 2.08 .0k2| -.025]| -.0010 0 .001
8 = =10°; &g = 0° 4,18 .109| -.030]| -.014|-.0001f .0001| .00l
6.28 .176| -.04k1| -.027|-.0001| .0001|0
8.38 .239| -.055| -.040|-.0002| .0001]0
10.47 .301| -.07%| -.052{-.0003| .0002|-.001
12.57 .366| -.098]| -.06k4|-.0003| .0002|~.001
6.28 175] -.041| -.027[~.0001! .0001|0
-.02 -.034{ -.024{ .014%| .0001|-.0001| .CO1
SNAGA
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TABLE TV.- TABULATED COEFFICIENTS FROM TESTS OF A 1/20-SCALE MODEL

OF THE MX-1554 ATIRPLANE - Continued

! Ay

: !

M Configuration | R .degi dgé L O Cx Cm : Cq Cn CY !
i I

l ] . | ! f

2. OliWBPFNAC VT6ODF + 3 96 x 100 3.9|-k. 05 .134-0.029 -0. 032l .0013 -0. 00171 .031:

" Hlongated symetrical i |-2 02} .136| -.029, -.033| .0006 . -.0008' .015;

| et | 4 o 1136 | -.029 -.032 |-.0002 : .0001.-.0011

| alterbody o . || 2.031 .135 -.029 | -.032|-.0009 = .0013 -.017

f 8 =g = 0 ‘ ' | 4.05] .133| -.029 ° -.032 |-.0016 ' .ooalj-.o321

J 6.08| .128! -.029: -.031|-.0021 | .0027 -.0L9'

8.11] .123| -.028 -.030 |-.0025 .0027‘-.067;

10.15| .116| -.028 ' -.030|-.0028 | .0026 -.086 |

12.19| .110} -.028; =.029 |-.0033 | .0022 -.10k '

6.08| .127| -.028; -.03L!-.0020 : .0025 -.0k9 :

"0 | .136| -.029| -.032]-.0001 .oooz%-.001|

‘2.01;WBPFNAC7VT6ODF + 3.96 x 106 3.9 -h.oz 1291 -.030! -.029 | .0005 | .002%3 .oeg;

| -2. . -.0 -. -.0 .0026 | .008

Stort, amstrical aftartody S AR B s oA

8 = 075 B = -15 2.01] .130| -.0%30| -.028|-.0019 | .0039 |-.021

h.oh| 126 -.031| -.028|-.0026 | .0046|-.037

6.07| .125| -.031| -.028|-.0032 | .004T|-.052

8.11] .119| -.031| -.027 {-.0036 | .0045 |~.0TO

10.14] .113| -.030| -.027|-.0040 | .0038|-.087

12.19| .106| -.030| -.026 |-.00kk | .0032|-.105

6.07| .123| -.030| -.028|-.0032| .0045|-.052

-.01} .131| -.030{ -.029 {-.0011}| .0032|-.006

“‘n"'rf
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TABLE IV.- TABULATED COEFFICIENTS FROM TESTS OF A 1/20-SCALE MODEL

OF THE MX-1554 AIRPLANE - Continued

oM Configuration R oy ol o O | ¢, C  Cp Cy

i 2.01 | WBPFN),C-VTg oDy + 3,96 X 109 -4.23| 0 |-0.172 |-0.038 0.052 0.0002:0 10.001 |
f -2.13 -.10%5 | -.029| .026 .0002 0 . .001,
| Short symetrlcal arberbody -.03 -.0%2 | -.024 | .013| .0002} .0001 .00l
; Be = -10%; B = 0 ! 2.08 .Of1| -.02k|-.001 .00010 0
! : ; 4.18 .108 | -.030 |-.013 .0 0 0 |
t ! 6.28 173 | -.040 |=.025 |-.0001|~.0001 ~.001 |
} g 8.38 236 | -.054 |-.037 '-.0001{0 -.001
; | 10.48 .300 | -.073 |-.048;-.0002(0 -.001
| , { 12.58 .359 | -.097 |-.059 |-.0002| .0001:=-.001'
; ? 6.28 - .172| -.040{-.025 {-.00010 | =001
5 , -.03 | -.033| -.024 .013 .oooego .001 -
= ‘ - ! :
i | 2.01{WBPFNC/VTgoDy + 3.96 x 1001-h.24| 0 | -.145| -.0%2| .020 | .0003; .003"
Short trical afterbod -2.1k -.077 | -.024k| .008; .0003!0 .002
ort symetrical allerbody -.0% -.006 | -.020 |-.005| .0003{0 .002
Be = oy = O° 2.08 .066 | -.022(-.017| .0001|0 .002
k.19 134 | -.029 |-.030 {0 0 .001
6.28 .199 | -.041 |-.0k2 |0 0 .001
8.38 262 | -.057 [-.053 |0 .0001| .001

10.47 .323 | -.077]-.065 [0 0 0

12.57 .381| -.101 |-.075 |-.0001|-.0001 |0
6.28 .197 | -.041|-.041 |0 0 .001
-.03 -.006 | -.020 |-.005| .0003| .0001| .002
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TABLE IV.- TABULATED COEFFICIENTS FROM TESTS OF A 1/20-SCALE MODEL

OF THE MX-1554 ATRPLANE - Continued

! i ! 4 , ‘ s !
N . i ) 04 : : .
M Configuration IR S dgéi % G G| G O
2.01 WBPFN),C-VTgoDp + !5.83 X 1o6 -0 o5 0 1 -0. 006,-0.020--0.002 0.0003%:0.0001'0.001
| 1 2,21} | -.079| -.023 .008 .0003!' .0001 .002
| Short symetrical afterbody S4.370 | -.147) -.0%2  .020 .0003} .000L .002
e = b = 0° 1 L 2,131 .066 | -.022 -.017 .0002; .0002 .00l
b2k l 1141 -.028 -.026 .0001: .0002 .00L
644, .203 | -.04k2 -.0k3 .0001i .0002:0
| 8.59 | 266 | -.058 -.054 O ©.0001'0
10.75. ; 328 -.079 -.065 0 ,0001'=.001
12.89' : .387| -.10k -.076 -.0001 .0002;-.001
_ 6.3, 1 202 -.039, -.042 0 . .0002:0 ‘
; . =0k i -.007| =.020 | =.004' .0003 .0002' .00l
2.01 |WBPFN),C-VIgoDp + 7 27 x 106 -.05 0 | -.007| -.020 | -.004 .0003 .oooe% .001
! - | -1 - !
Short symetrical afterbody o8| ok 105 oon| loooa| looer oor
Be = 8y = 0° | -.05 -.006| -.020 | -.004| .0002| .0002| .001
2.16 .066| -.022 | -.017| .0002| .0002|0
4.36 136 | -.029 | -.030| .0001| .0002|0
6.58 .205| -.042| -.04k2| .0001| .0002|-.001
8.77 270 -.059 | -.054| .0001| .0002|-.001
10.96 .33%0| -.080| -.065 |0 .0002 |~ .002 =
6.57 .204 | -.042 | -.042| .0001| .0002|-.001 e
-.05 -.007| -.020 | -.004| .0003| .0002|0 E
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TABLE IV.- TABULATED COEFFICIENTS FROM TESTS OF A 1/20-SCALE MODEL
OF THE MX-1554 ATRPLANE - Continued
M Configuration R don dgé C, | ¢ | Cu| C | € | Cy
2.01 WBPFNhCYVT6ODF + !2.55 x 100 -4.15! 0 {~0.139{-0.031|0.019 |0.0003 |0.0001|0.002
. f -2.09 -.075| -.023| .008| .0002! .0001| .002
Short symetrical afterbody. -.02 -.007! -.019|-.00%| .0002] .0002| .001
! Be = dg = O° | 2.05 .062| -.021{-.0174 .0001, .0001| .00l
3 . : b1 1281 -.028|-.029| .0000: .0001}0
| 6.17 .191| -.039|-.040 .oooo! .0001,0
8.24 251 -.054|-.052-.0001  .0001:0
10.30 .309| -.073!-.062!-.0001!| .0002!|-.001
12.36 .366| =.096-.072|-.0003| .000%!-.001
6.17 .191| -.039!-.040 |-,0001| .0001|0
-.02 -.007| -.019|-.004| .0002| .0002} .00l
2.01 |WBPFN),C~VT, + 1.13 x 106 1-4.08| o -.139| -.031| .018| .0001| .0001| .002
w7760 2.0k 073 023| .007| .0003| .0001| .002
Short symetrical afterbody -.01 ~.007|.~.020|~.00% | .0000| .0001| .002
B = 8 = 0° 2.02 .059| -.022(-.016] .0000 |-.0001| .002
k.05 125 -.028|-.028|-.0001| .0000!0
6.08 1871 -.039(-.040{-.0001| .0000|0
8.11 249 | -.054|-.051]-.000%| .0000|0
10.14 .309| -.073|~-.062|-.0003| .0003|0
12.16 362 -.095|-.072(-.0003| .000L|0
6.08 .187| -.039{-.040|-.0003| .0002{0
-.01 -.007| -.020|-.004| .0000| .0002|0
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TABLE IV.- TABULATED COEFFICIENTS FROM TESTS OF A 1/20-SCALE MODEL

OF THE MX~-1554 ATIRPLANE - Continued

! : ‘ '
; M Configuration R d:é dg é CL Cx Cy ; Cy Cp ’ CY
2.01 |WBPFN),C-VTg oDy + 3.96 x 100|-k.23 | 0 -0.153 |-0.033 o.oz6}o.oookjo.oooh 0.001
i ted t afterbod -2.13 -.082 | -.024| .013| .0004 .000L| .001
| Elongated upswept afterbody -.03 | -.010| -.020 |-.001! .0004% ' .000k [0
J | B =8 = o0 2.08 . .061| -.022(-.015 .0003 .000k!0
} 4.18 .1%0 | -.028/-.028 .0002, .000k |-.001
6.28 195 | -.040(-.041 .0001! .000k4|-.001.
! 8.37 259 | -.056|-.053" .0001° .0004 -.001°
‘ 10.47 | .323| -.076(-.066" .0001 .0003|-.001.
12.56 | -380 | -.100 |-.077 .0000 .0002|-.001°
6.28 195 | -.040 ~.041 .0001 .000L|-.001,
-.03 ! -.012| -.020|-.001 .0004% .00OL| .001
2.01 |WBPFN),C/VTgoDy + 3.96 x 100| 3.9 -4.05| .127| -.029(-.028  .001k:-.0013| .0%C]
'-2.02, .129| -.029|-.028' .0008 -.0005! .01k
Elongated upswept afterbody | 0 129 | ~.028{-.028  .0000 .000k|-.002.
Be = &g = 0° | 2.03| .128! -.028/-.0287-.0008 .0013|-.017.
L.05] .125| -.028|-.027|-.0015 .0021|-.033'
6.08| .122| -.028/-.027|~.0020| .0026|~-.0L9
8.11| .117| -.028|-.026|-.0024| .0027|-.067
10.15| .111| -.028|~-.026|-.0027| .0026|-.085
12,19 | .104| -.028{-.025|-.0032| .0022|-.103
6.08| .122| -,028|-.027|-.0020| .0025|-.0k4S
0 .129| -.028/-.028| .0000| .000OL|-.001
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TAZBLE IV.- TABULATED COEFFICIENTS FROM TESTS OF A l/ 20-SCALE MODEL

OF THE MX-1554 ATRPIANE - Continued

M Configuration . R gdgé‘ an L O | Ca O G oy
2.01 [ WBPFN),C-VIgoDp + |7.27 x 106 4.0 |-k.11,0.134|-0.029|-0.030]0.0014 1-0.00070.028 |
Short synetrical afterbody, o 6! Tlom | 0% - o0on! Tianos - 08

e = dg = O° , .1 2.05] .134| -.028) -.0301-.0010! .0010:~.017

| © 1 ka1) .13%2) -.028) -.029;-.0016  .0013;-.032

; .1 6.16] .128] -.028 -.029:-.0022: .0015!-.048

| 8.23] .123! -.028] -.029!-.0026! .0012]-.06h

10.32} .117 -.028; -.028/-.0030; .0005'-.082

12,40} .109| -.027| -.028]-.0034% -.0005|-.101

' 6.16] .128| -.028| -.029}-.0022 0014 ! -. 0T

01| .136} -.029| -.030!-.0001| .0003;-.002

2.01 WBPFN)CVTgoDy + |3.96 x 106{3.9}-k.05| .129| -.028| -.029| .0014| -.0007| .027
@ -2.02{ .130{ -.028| -.029; .0007| -.0002| .012
Short symetrical afterbody 0 .130| -.028| -.029]-.0001! .0002|-.003

B¢ = by = O° 2.03| .129| -.028| -.029{-.0009| .0009|-.017

h.06| .127| -.028| -.029}-.0017| .0013|-.033

6.08| .124| -.028| -.028|-.0022| .0015|-.048

8.12| .118| -.028} .-.028/-.0026| .0012|-.06k

10.16{ .114| -.028| -.028(-.0030| .0006|-.082

12.20| .106| -.028| -.027|-.0035| -.0003|-.101

6.08| .124| -.028| -.028|-.0022| .0015|-.048

0 .130| -.028| -.029/-.0001| .0002{-.002

0LDESTS W VOVN
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TABLE IV.- TABULATED COEFFICIENTS FROM TESTS OF A 1/20—SCALE MODEL

OF THE MX-1554 ATIRPLANE - Continued

M Configuration R jdgé> dgé ol Lo, o o Cy
12.01 WBPFN,CVIgoDp + 1.13 X 106 3.8 -4.01 0.121.-0.022 -o.ozg}o.0013;-o.oooiio.oeg‘
: : : i -2.01| .121}'-.028| -.028: .0004: -.0004 .01
-, Short symetrical ifterboay: o | .125| -.028 -.029|-.0003! .0000 O
! ! B¢ = Br = O 2.01| .129| -.028| -.029-.0010  .0005 -.01lk

: L.01| .125] -.028 -.028(-.0018; .0008 -.028
| ; . 6.02| .121{ -.028| -.028|-.0021| .0010 -.0L47
? : 8.04} .121{ -.028| -.028 -.oozgﬁ .0011 -.063
g ' , 10.05| .118| -.028, -.028-.0032| .0008 -.08L
' E { '12.06 | .110| -.028| -.028|-.0035| -.0001 -.099

| j - 6.02| .118| -.028| ~-.028|-.0021| .0010 =-.O4T

| | "0 125! -.028| -.029|-.0003| .0000 O

2.01 |WBPFNy,C/VIgoDy + §5.96 X 1o6i-.2;-h.05 -.013| ~.021 -.ooﬁ .0013; -.001g 034
: 1 i -2.03 |-.,012] -.020| -.004| .0008i -.0008 .017

Short symetrical ifterbOdy§ ' 0 -.012| -.020| -.004| .0000| .0001 .00l
By = 0 =0 | 2.02}-.013| -.020| -.003|-.0007 | .0011!-.015
4,05|-.014| -.020| -.003|-.0013| .0020!~-.032

’ 6.07 |-.016| -.020| -.003|~.0017| .0025|-.0L48

8.11(-.020| -.021| -.003|-.0019| .0026!-.066

10.15|-.023| -.021| -.003(-.0020| .0025|-.084

12,19 |-.027| -.022| -.004 [-.0019| .0019|-.103

6.07 |[-.017| -.021| -.003|-.0017| .0024|-.048

0 -.013| -.021}| -.003| .0000| .0001| .001
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TABLE IV.- TABULATED COEFFICIENTS FROM TESTS OF A 1/20-SCALE MODEL
OF THE MX-1554 ATRPLANE - Concluded

M Confliguration R dzé dgé CL Cx Cp Cq Cn Cy
2.01 WBPFN),C-Dp + 3.96 x 1o6 -+2|=4.07 [-0.010 |-0.020 |-0.005 |-0.0018|0.0056 0.012]
-2.04 | -.009| -.020 | -.005| -.0008| .0029| .006|

Short symetrical afterbody 0 -.009| -.020| -.005| - .0000{ .0002| .0O1
8 = O° 2.05| -.009| -.019| -.005| .0008}-.0026|-.004]

4.07| -.010{ -.020| -.005| .00L7|-.0053|-.010

6.10| -.012| -.021| -.005| .0028|-.0081 -.017

8.14| -.014| -.021| -.005| .0038|-.0109|-.026

10.19| -.017| -.022{ -.006| .0050|-.0138|-.037
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(a) Short symmetrical afterbody.

Figure 4.- Photographs of complete MX-1554 model with different afterbodies.
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(b) Elongated symmetrical afterbody.

Figure 4.- Continued.
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(c) Elongated upswept afterbody.

Figure 4.- Continued.
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(a) Plan view of short symmetrical afterbody.

Figure 4.- Concluded.
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